UNITED STATES
DEPARTMENT OF THE INTERIOR
GEOLOGICAL SURVEY

WATER-RESOURCES ACTIVITIES IN UTAH
BY THE U.S. GEOLOGICAL SURVEY,
JULY 1, 1987, TO SEPTEMBER 30, 1988

Compiled by Stefanie L. Dragos and Joseph S. Gates

Open-File Report 89-240

Salt Lake City, Utah

May 1989




DEPARTMENT OF THE INTERICR
MANUEL J. LUJAN, JR., Secretary
U.S. GEOLOGICAL SURVEY

Dallas L. Peck, Director

For additional information Copies of this report can be
write to: purchased fram:

District Chief U.S. Geological Survey

U.S. Geological Survey Bocks and Open-File Reports
Water Resources Division Federal Center, Bldg. 810
Roam 1016 Administration Building Box 25425

1745 West 1700 South Denver, Colorado 80225

Salt Lake City, Utah 84104

ii



CONTENTS

INTRODUCTION ...ceessececcsconnccconcscnaassonsaannnse ctsesaccssrnnes
Basic mission and program of the Water Resources Division,

U.S. Geological SUIVEY ceeseececccscasasescsanscnnas
Utah District organization ...... Ceetcectestcecscactnasaneannsan
Program funding and cooperating agencies ......cceeeececccccass
Reports released or published ....ccciieveieenceeacanne cesenanae

CURRENT PROJECTS BY NUMBER AND TITIE ....ccc000.. ceeesssesccancancns
Collection of hydrologic data .c.ceeeeccesccscecsascccaseascana
001 Surface-water data, including seepage losses from canals .
002 Ground-water data and ground-water conditions in Utah ....
003 and 004 Water—quality and fluvial-sediment data .........
Interpretive Studies
006 Flood MAPPING seceessecsesscessossacsssssessacssansansasans
007 Statewide wWater USEe ....ceeeeeessssesenscscscsscannscssens
154 Regional aquifer-system analysis—Mesozoic sandstone
aquifers in the Upper Colorado River Basin .....cceeeeee
165 Flood characteristics of urban watersheds ......cceceeeene
175 Ground-water hydrology of Pahvant Valley and adjacent
ATOAS +oeseoesssssessssssssasssanssssssssesenasnssasanns
176 Hydrologic evaluation of the Quitchupah, Pines, and
L. C. Holding coal-1lease areas .....seeeeeesccsssscassass
177 Model for predicting the water and salt balance of Great
Salt Lake for selected lake levels ........
180 Effects of irrigation and natural sources of salt on
surface- and ground-water quality in the central Sevier
Valley ceeecennss PN ceescesssssnesananns
182 Plan to determine effects of mjectmg brme Uinta Basin
183 Hydrologic assessment of the Sevier Lake area ............
184 Ground- and surface-water quality in the Silver Creek
tailings area of Park City, Utah .......... cecteeceasanns
185 Ground-water hydrology of the Prospector Square area,
Summit County, Utah ...ieeieeeeeececnocecscscnccncscnanns
186 Review of ground-water contamination, southwestern
Salt Lake Valley ...... ceesscensacns ceeesessasaneacas cee
187 Ground-water contammatlon at H111 Alr Force Base
landfills 1 @nd 2 ...viviniereecncencsaaceacacascassannans
188 Ground—water hydrology of Sanpete Valley and the San Pitch
River drainage basin, Utah ....... Cecesassescasaseasans ..
189 Rock fractures and coal cleats and their effects on
ground—-water hydraulics in coal fields of central Utah ..
190 Hydrology of the upper Sevier River basin, south-central
Utah, and simulation of the ground-water system
in Panguitch Valley .ceieeeeererceeecescecsccscancesanns .o
191 Detailed assessment of effects of irrigation dramage
on water quality in the Middle Green River basin, Utah ..
192 Examination of the ground-water hydrology of

southwestern Utah and northwestern Arizona using computer

simulation to estimate effects of pumping from the

Navaijo Sandstone .....ceeeeeces cesesans ceessens ceseacenas
iii

Page

[

31

33
35
36
38
39
40
41
43

45

47

49

51



CONTENT'S—Continued

193 Hydrology and water availability in southeastern Tooele
Valley, northeastern Rush Valley, and adjacent areas in
the Oquirrh Mountains, Toocele County, Utah ....cceceesees

194 Hydrology of Heber and Round Valleys, Wasatch County,
Utah, with emphasis on ground water ......ceceececscccces

195 Recharge areas and contamination potential of the
principal aquifer, Salt Lake Valley, Utah ..ceveecesecese

PROJECTS BEGINNING ON JULY 1, 1988 ....cccccceeecsascccsccosnsssasssns

196 Ground water in southern Utah and Goshen Valleys, Utah

199 Definition of recharge areas, aquifers, and confining
beds, and classification of aquifers based on water
quality in the East Shore area of Great Salt Lake; Box
Elder, Weber, and Davis Counties, Utah ...... ceesenssaas .

200 Definition of aquifers and confining beds and
classification of aquifers in terms of water quality—
Wasatch Front, Cache Valley, and lower Bear River valley
in Cache, Box Elder, Salt Lake, and Utah Counties, Utah

PROPOSED PROJECTS ...ccccecocscscscccccoccssssssssssssssssssssssssssss

A. Investigation of increasing salinity of water in the
Navajo Sandstone aquifer in the Aneth area, San Juan
County, Utah ..eeiiiieereenceseeccensacacossacscsscannsse

B. Hydrologic response to land subsidence caused by
underground coal mining, Miller Creek drainage,

Carbon County, central Utah ..... seosecsssussssaccsascnnes
C. Methods to predict scour at bridge crossings on streams
ln Utat'l ........... ® ® 80 00 060 0606 060 0000 00 00 ® 0 060 00 060 00 000 00 e 00
RmmCm.'-.'I"".'-'OCI.O.'.'I'I""".'.'I.I.'I"C'ICIQ"
ILLUSTRATIONS

Figures 1-5. Maps of Utah showing
1. Location of U.S. Geological Survey, Water Resources
Division, offices and general areas of responsibility .

2. Location of gaging stations, September 1988 ......ccc0ess
3. Location of observation wells where ground-water levels
are measured, September 1988 .........cc0c0.. ceeceens
4. Location of surface-water—quality stations,
September 1988 .......... cevecons sececvacnsense seecessee

5. Location of observation wells where water samples are
collected for monitoring ground-water quality,
July 1988 veeevennnn. e teeeeeeattetenntntenneaneteannns

iv

Page

53
55

57
59

59

61

63
65

65

67

69
71

15

18

19



WATER-RESOURCES ACTIVITIES IN UTAH
BY THE U.S. GEOLOGICAL SURVEY,
JULY 1, 1987, TO SEPTEMBER 30, 1988

Compiled by Stefanie L. Dragos and Joseph S. Gates

INTRODUCTION

This report contains summaries of the progress of water-resources
studies in Utah by the U.S. Geological Survey, Water Resources Division, Utah
District, from July 1, 1987, to September 30, 1988. The program in Utah
during this period consisted of 29 projects; a discussion of each project is
given in the main body of the report. Short descriptions are given at the end
of the report for three projects proposed to be started on or after October 1,
1988.

The following sections outline the basic mission and program of the
Water Resources Division, the organizational structure of the Utah District,
the distribution of District funding in terms of source of funds and type of
activity funded, and the agencies with which the District cooperates. The
last part of the introduction is a list of reports produced by the District
fram July 1987 to September 1988.

Basic Mission and Program of the Water Resources Division,
U.S. Geological Survey

The U.S. Geological Survey, through its Water Resources Division,
investigates the occurrence, quantity, distribution, and movement of the
surface and ground water that comprise the Nation's water resources, and
coordinates Federal water—data aoquisition activities.

The mission of the Division is accamplished through programs supported
by the U.S. Geological Survey independent of, or in cooperation with, other
Federal and non-Federal agencies. These programs involve:

1. Collecting, on a systematic basis, data needed for the continuing
determination and evaluation of the quantity, quality, and use of the
Nation's water resources.

2. Conducting analytical and interpretive water-resource appraisals of the
occurrence, availability, and the physical, chemical, and biological
characteristics of surface and ground water.

3. Conducting basic problem-oriented research in hydrology to improve the
scientific basis for investigations and measurement techniques, and to
predict quantitatively the response of hydrologic systems to stress.

4. Disseminating water data and the results of investigations and research
through reports, maps, computerized information services, and other
forms of public releases.



Coordinating the activities of Federal agencies in the acquisition of
water data for streams, lakes, reservoirs, estuaries, and ground water.

Providing scientific and technical assistance in hydrologic fields to
other Federal, State, and local agencies; to licensees of the Federal
Power Commission; and to international agencies on behalf of the
Department of State.

Administering the provisions of the Water Resources Research Act of 1984,
which includes the State Water Resources Research Institute Program
(Section 104) and the National Water Resources Research Grant Program
(Section 105).

Aocquiring information useful in predicting and delineating water-related
natural hazards from flooding, volcanoces, mudflows, and land subsidence.









































































































































































































C. METHODS TO PREDICT SCOUR
AT BRTDGE CROSSINGS ON STREAMS IN UTAH

Cooperating Agency: Utah Department of Transportation

Staff: D. D. Carlson, Hydrologist,
Project Chief, (part time)
Other Utah District personnel as
assigned

Period of Project: January 1989 to June 1993

Problem: Exposure or undermining of bridge piers and bridge abutment
foundations by the erosive action of flowing water can result in structural
failure of the bridge. This erosion of streambed material around bridge
structures is often referred to as "scour". Although equations have been
developed to predict scour at bridges, these equations have been found to
provide a wide range of scour depths for the same set of conditions.

More reliable methods are needed to predict bridge scour. Most bridge-scour
equations are based entirely on scale-model measurements of scour, and have
not been validated because of the scarcity of onsite measurements. Lack of
onsite measurements of scour results from the difficulty in collecting data
during high flows, especially high flows caused by storms. In an arid state
such as Utah, additional problems in measuring and predicting scour exist
because very rapid changes in streamflow and sediment transport result fram
some storms,

Objectives: The objectives of the project are: (1) to obtain flow and scour
data during high flow at selected sites, (2) to evaluate formulas presently
being used to predict soour, and (3) possibly develop new formulas that apply
to streams in Utah.

Approach: (1) A thorough review of current research, journal articles, and
other technical publications related to bridge scour will be conducted.
Special emphasis will be given to equations currently being used or
recommended for estimating scour depths. (2) About 20 potential sites will be
selected using data that have has been compiled and assessed by the USGS.
Three to five sites will be selected from the 20 potential sites identified
above during the first year of the study. These sites will be reviewed with
personnel of the Utah Department of Transportation for study. After final
site selection, site preparation will begin.

Data at each of the selected sites will be collected over a three- to five-
year period. Conditions permitting, at least two onsite measurements will be
made at each site during high flow caused by storms. In addition, one onsite
measurement will be made at each site during high flow caused by spring
runoff. Annual data analysis will consist of examination of scour data
collected at each site. Local scour depths will be estimated using the
existing socour-predicting equations. These computed local scour depths will
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be compared to measured local scour depths, and an assessment will be made as
to which equation(s) best predict the scour depths measured in the field.

Site selection will be reviewed annually. Alternate sites may be used for
sites that did not meet expectations. In addition, new sites may be added to
the data-collection network once data—collection methods are producing desired
results.

Final data collection at each site will include surveying all elevation
reference marks, approach sections, and the bridge sections. Bed-material
samples will be collected in scour holes and along the upstream side of the
bridges for bed-material statistical-size distributions. The final data
analysis will consist of an examination of the data collected to determine
what type(s) of scour have occurred at the sampled bridge sites.

Regression analysis and(or) other curve-fitting techniques will be used in an
attempt to develop improved scour-prediction equations. Data to be analyzed
will not necessarily be restricted to that collected in this study, if similar
data can be obtained from compatible scour studies being conducted elsewhere.
Similar studies are being conducted in Arkansas and Ohio. Studies may begin
in New York, Kansas, Missouri, Washington, Oregon, and California.
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